Norepinephrine-containing glomus cells in the rabbit carotid body. I. Autoradiographic and morphometric study after tritiated norepinephrine uptake.
Rabbit carotid bodies were investigated by autoradiography at both the light and electron microscope levels following tritiated norepinephrine administration either in vivo or in vitro. Two kinds of labelled structures were found: nerve fibres (absent in sympathectomized carotid bodies) and some type I glomus cells. Desipramine (a specific norepinephrine uptake inhibitor) prevented labelling. Most of the labelled cells differed from unlabelled ones by the presence of (i) large dense-cored vesicles characterized by a large halo between the membrane and an eccentric dense core; (ii) a nucleus showing a more electron dense chromatin and a more irregular shape; and (iii) relatively abundant glycogen particles. A new weakly-labelled cells were characterized by a pyknotic nucleus and very swollen dense-cored vesicles, and were presumed to be degenerating. Dense core diameters of dense-cored vesicles were distributed according to a unimodal distribution in labelled cells as in unlabelled ones but with an extension towards both large and very small diameters in labelled cells. The mean diameter was higher in labelled cells than in unlabelled ones (127 nm versus 113 nm, P less than 0.01). The labelling intensity (as estimated by the number of silver grains per unit of cytoplasmic area) was maximum in cells having dense-cored vesicles whose mean diameter was between 130 and 170 nm, but decreased for cells with mean diameter of dense cores smaller than 130 nm, or larger than 170 nm. Thus, in the rabbit carotid body, some glomus cells differ from others by their ability to take up tritiated norepinephrine and by the presence of larger dense-cored vesicles. However, this distinction is not clearcut and there are many intermediates. The observations suggest a phenomenon of evolution deriving from a unique cell type and typified by both metabolic norepinephrine uptake ability, glycogen accumulation) and morphologic changes (increase in diameter of dense-cored vesicles). It seems, therefore, more appropriate to consider these results in terms of different functional states rather than different types of glomus cells.